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WHAT IT IS 


It is a comprehensive system of bookkeeping, founded upon the latest ang 
best accountant methods as applied to the needs of Water Companies. 


WHAT FIT DOES 
It saves time and labor, eliminates unnecessary entries, reduces lia 


to mistakes, and simplifies the whole method of the keeping of records. 
this saves many times the cost of the books. 


iOW 1T WAS DEVELOPED 

The American Water-Works Standard Bookkeeping System is based upon 

a careful study of methods in use by Water-Works Companies throughout the 
country, and embraces the good features of them all. It is the outgrowth of a 
competition instituted by Municipal Engineering Magazine, in which prizes 
were offered for the best set of forms. In response to this call many blanks 
were received from points throughout the United States and Canada, and after 
a careful examination of them by a committee composed of F. A. W. Davis, 
President of the American Water-Works Association (1896-7), William Fortune, 
President of the Municipal Engineering Co., and Charles Carroll Brown, mem; 
ber of the American Society of Civil Engineers, the prizes were awarded. v 
NO ONE SET, however, was found to embrace all the good points of 
thets, 9nd many of the better ones were cumbersome in the extreme. Thése 
forms were afterwards taken in hand by competent accountants’ and carefully 
udied, and, after a thorough sifting and pruning, the best features of all were 
embodied in The American Water-Works Standard Bookkeeping System. 


IT CO M I -RISES 


1) A Rated Water Register for flat-rate consumers; (2) Metered Water 
Register; (3) Special Register ; (4) Delinquent Register ; (5) Cash Received Book ; 
Cash Disbursements and Voucher Record; (7) General Ledger; (8) Journal; 
Card Index System. 


= SYSTEM IS COPYRIGHTED 
AND BOOKS MADE UNDER PATENT 


The American Water-Works Standard Bookkeeping System is copyrighted 
by us, and the books are made under patents. We will protect in every lawful 
way, and promptly prosecute any infringements of our rights. 
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COST OF LIGHT FROM 
By Alton FD: 


The electric are lamp is in such 
general use for street lighting that 
its cost of operation is of public 
interest. 

Whether a town or city is about 
to contract for street lighting or 
contemplates the erection of a mu- 
nicipal electric plant, a knowledge 
of the actual cost of operation is 
pertinent and may be a deciding 
factor. 

As electric arcs for street light- 
ing are usually charged for at so 
much per lamp, the bill of the elec- 
tric company gives no clue to the 
actual outlay for operating ex- 
penses, and the usual information 
tendered to inquirers, that one 
horse power should be allowed at 
the station for each arc lamp is not 
sufficiently accurate to form the 
basis of any very close estimates. 
Electric energy for use in incan- 
descent lamps and motors is quite 
commonly and properly sold by 
meter, so that the amount of energy 
consumed can be directly deter- 
mined from the consumers’ bill, and 
a little observation of the number 
and hours of lamps burned enables 
the cost per lamp hour for power 
to be readily figured. The cost of 
are light aside from interest and 
depreciation on the value of the 
lamp, which is a very small matter, 
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BE. 
is made up of three items, labor 
for cleaning and trimming, renew- 
als of carbons and globes, and the 
energy consumed at the lamp. 

There are now two kinds of are 
lamps in general use for street 
lighting, the open and the enclosed 
ares, and it is important to note the 
distinction when considering the 
costs of operation. 

The open type of lamps produces 
the light-giving arc between carbon 
points in the open air, the large 
globe commonly used not being 
closed at the top, and this lamp 
must be trimmed or have its carbons 
replaced every five or six hours 
burned. The enclosed are is sur- 
rounded by asmall, nearly airtight 
globe, inside the larger one and the 
light is produced in a mixture of 
gases quite different from the open 
air. ‘The action of gases that sur- 
round the enclosed arc are to retard 
the destruction of the carbon 
with a result that new carbons ar 
necessary for this lamp only once 
in about eighty hours. 

Two long and two short carbon 
rods of fair grade to trim a double 
open arc lamp may be had at a cost 
of two cents, and the average labor 
cost of each trimming is about two 
cents, making the total cost of one 
trimming four cents and the cost 
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per hour burned for carbons and 
labor about thirty-six hundreths 
cent. 

Carbons for the enclosed are are 
more costly than those for the open 
type, and the value of these carbons 
for one trimming may be taken at 
three cents and the labor charge as 
before at two cents, making a total 
of five cents for each trimming. 

As the enclosed are burns about 
eighty hours with one set of carbons 
the cost of carbons and labor per 
lamp hour is about six hundreths of 
a cent per lamp hour. The small 
inner globes next to the enclosed 
arcs are broken by the heat after 
about five or six hundred hours and 
a charge of about four hundredths 
ths cent per lamp hour is ample to 
cover this breakage, bringing the 
total charge for carbons, labor and 
inner globes for the enclosed are 
up to one tenth cent per lamp hour. 

On the basis of eleven hours burn- 
ing per day during a year of three 
hundred and sixty-five days, the 
saving in carbons and labor of the 
enclosed over the open arc will be 
(.0036—.001) (365x11) $10.43 
per lamp. 

As this saving is in actual cost to 
the company operating the lamps, 
it should correspond to a difference 
of from $15.00 to $20.00 per lamp 
per year on the contract price, since 
no company can afford to furnish 
labor and materials at cost. At 
these prices the yearly cost of trim- 
ming are for the open are lamp 
#14.45 and for the enclosed are 
#4.02. Are lamps are commonly 
rated at a nominal candle power 
quite different from the actual den- 
sity of light given, so that a more 

satisfactory designation isthat based 
on the actual power or watts ex- 
pendedinthelamps. The nominal 
candle powers of are lamps used 
generally for street lighting are 
2,000 and 1,200. The lamp rated at 
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2,000 candle power should consume 
about 480 watts and the lamp of 
1,200 candle power about 330 watts, 
though lamps rated in nominal 
candle power only are not always 
kept up to these standards.of power 
consumption. 

As the rate of work represented 
by the watts is one-seven-hundred- 
and-forty-sixth part as great as the 
horse power, the nominal 2,000 
candle power lamp with 480 watts 
consumes 480 divided by 746, equals 
.64 horse power, and the1,200can- 
dle power lamp with 330 watts con- 
sumes 330 divided by 746, equals .44 
horse power. The cost per horse 
power hour in electric plants is sub- 
jectto much variation, but with good 
equipment should not exceed one 
cent per brake horse power hour, 
where afair grade of steam coal can 
be had for not more than three dol- 
lars per ton. 

The series are dynamo is the least 
efficient electric generator in regular 
use at this time, and its combined 
efficiency with the line for average 
cases may be fairly taken at 75 per 
cent. On this basis the 480 watt lamp 
requires .64 divided by 75, equals 
85 horse power, and the 350 watt 
lamp .44 divided by 75, equals 
59 horse power, so that the 
480 watt lamp costs #.0085 
and the 330 watt lamp costs 
$.0059 for power per lamp hour. 
The total charge per lamp hour for 
trimming and power will therefore 
be for the 480 watt lamp #.0121, 
and for the 330 watt lamp #.0095, 
on open are lamps. On this basis 
the yearly charges for the operation 
of the 480 watt lamp becomes $48.57, 
and for the 330 watt lamps $38.15, 
subject to a deduction of $10.43, 
in each case provided the enclosed 
are is used. It should be noted 
that these estimates do not include 
items of interest, depreciation and 
repairs on theelectrical equipment, 
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which are subject to considerable 
variation with local conditions. 
The contract price for 1,200 nomi- 
nal candle power, or 330 watt ares 
varies more than three hundred per 
cent., but in most cases is between 
two and six cents per lamp hour,a 
price of three cents per lamp hour 
being below the average for a large 
number of cities and towns in yva- 
rious states. It is interesting to 
compare this rate of three cents per 
lamp hour with the charges for elec- 
tric energy sold through meter from 
constant pressure mains, and used 
in incandescent lamps, motors and 
commercial are lamps. 

On large yearly contracts involvy- 
ing the amounts of power common- 
ly necessary for street lighting, 
electric energy can in many cases 
be had as low as four cents per 
thousand watts per hour and this 
rate couid no doubt be frequently 
had for street lamps. 

In the matter of actual energy 
consumed per lamp, arcs operated 
from standard constant pressure 
circuits, at pressures of 110 and 
220 watts, are at aslight disadvan- 
as the open are under these 
conditions can use only about nine- 
tenths, and the enclosed are about 
eight-tenths of the energy drawn 
from the line. The lamp requir- 
330 watts, on the 


tage, 


ing straight series 
system will therefore draw from 


constant pressure mains, if run 


t 
330 divided by .9, 


with open are, 

equals 566 watts, and if with en- 
closed are, 9350 divided by .. P 
equals 412 watts. At four cents 


per thousand watts per hour the 
cast of energy for the open are will 
he .336 times 1, equals 1.544 cents, 
and for the enclosed are .412 times 
| equals 1.648 cents per hour; add- 
ing to these sums the charges per 
hour of operation for trimming, the 
charge for nominal 1,200 candle 
open arcs becomes 1.34 plus .36 


FROM 
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cents, and for enclosed 
equals 1.7 
lor a year 


equals 1.7 
arcs 1.65 plus .1 
per lamp hour. 


» cents 
’s run 


of about 4,000 hours these prices 
correspond to nearly $70.00 per 
lamp year, which is much below 


_ average price for arcs operated 
by the high tension series system 

It should be noted that while es- 
timates given for cost to 
series arcs does not include interest, 
depreciation and repairs onthe high 
tension machinery and system, the 
estimate for operation of arcs on the 
mains is 


operate 


constant pressure based 
on actual meter rates for electric 
energy and the cost of trimming, 


so that interest and depreciation are 


to be figured only on the lamp 
which usually costs less than twen- 


ty-five dollars at the start and has 
a low rate of depreciation. It should 
not be inferred from the above facts 


that central stations as a rule get 
more for high tension are lamps 
than the conditions under which 
they operate warrant The facts 


are that series arc volve 
high first cost, a large deprecia- 
repair charge and a low 
efficiency of operation. 
advantages arise from the necessary 
lent 


systems In 
t1on and 
These dis- 
use of numerous small, inettic 
generators,which can not be worked 
together ona single load, but eacl 
tribut 


sion to be draw 


require sa separate dis lon cl! 
euit. The conelu 
Irom conditions is that a sav- 
ing in the cost of are lamp opera 
tion may be made by a change from 
the open to the enclosed are aid a 
still greater saving by the operatior 
of are lamps from constant pressure 
possible Phe Se 


abov 


circuits as far as 
means ot @ onomigea| 
should be of f interest to those In po- 
sition to decide on street 
lighting, whether by contract with 


operatl 


elect ric 


an existing company or the erec- 
tion of a municipal plant. The 


constant pressure mains of present 
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SEWER AIR; MISTAKEN 


stations will often be found to cover 
a large part of the town or city area 
over which light is wanted, and 
there are means of extending such 
mains very cheaply where are lamp 
service only is wanted. % 
Where a new station is to be 
erected with arc lamps for all or a 
part of the load there will in most 
cases be means of arc lamp oper- 
ation from one or more large 
constant pressure generators, driven 
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by economical engines and ayail- 
able at the same time for incandes- 
cent lamp and motor loads. 

Hundreds and thousands of are 
street lamps are already operated 
from constant pressure mains, and 
the time seems not far distant when 
the high tension, open arc, will be 
displaced for street lighting, as it 
has already been on interior light- 
ing by the enclosed are from 
constant pressure mains 
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By Leonard P. Kinnicutt, 8. D. 


A review of the popular litera- 
ture and current opinion tends to 
lead to the belief that the air of 
sewers is a mysterious mixture of 
poisonous, gaseous products of de- 
composition, holding in suspension 
innumerable micro-organisms ca- 
pable of producing all manner of 
disease, and that the sewer air 
exists under a pressure in the sew- 
ers that forces it up into the pipes 
that enter a house, and then through 
pinhole openings into the air we 
breathe. On the other hand, as | 
hope | may be able to point out, 
scientific experiment demonstrates 
the inaccuracy of these views on 
almost every point. 

In the discussion of the question, 
[ will first take up the chemical 
composition of sewer air; then 
speak of what is known regarding 
the micro-organisms that occur in 
the air, and, last, what danger 
there is of sewer gas finding its 
way from the sewers into houses. 

During the past ten years, most 
careful and accurate examinations 
have been made by at least eight 
different chemists as to the sub- 
stances to be found in the air of 
sewers. ‘These examinations have 


been made, not in the air found in 
sewers of any one city, but on the 
air of sewers in various large cit- 
ies—London, Paris, Munich—and 
the same conclusion has _ been 
reached by all investigators that 
from a chemical point of view it 
does not, except under very abnor- 
mal conditions, differ to any great 
extent from the outside air in the 
streets, and is no more impure, and 
often purer, than the air of dwell- 
Ing-rooms. 

In determining the purity of the 
air of a dwelling-room, we base ou 
opinion on the amount of carbonic 
acid found— he gas which is given 
off from the lungs in the process of 
respiration—and upon the amount 
of ammonia the air contains; am- 
monia being the measure of organic 
matter derived from the breath, 
person and clothes. In the exam- 
ination of sewer air, the investi- 
gator has been by no means con- 
tent with merely the determination 
of these two factors, but has tried 
in all possible ways to obtain evi- 
dence that some poisonous gas is 
formed when animal and vegetable 
substances undergo decomposition 
under conditions similar to those 
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SEWER AIR; 
which exist in sewers. The only 
poisonous gas that has ever béen 
detected is sulphide of hydrogen, 
and this, when it does occur, Is 
found in so small an amount that 
it is doubtful if Hannemann, the 
founder of homeopathy, could con- 
ceive that it would have any direct 
effect on the human organism. 

Experiments have also been 
made to see if by any possibility 
those comparatively little known 
and justly considered most poison- 
ous substances, the ptomains, ex- 
ist in the sewer air; but as yet, 
with the most careful work, not a 
trace of anysuch substance has been 
obtained. The result of all this 
chemical work can be summed up 
as follows: 

There is no evidence that sewer 
afr contains any poisonous gus or 
poisonous nitrogenous substance in 
an amount that could conceivably 
have any direct action on the va- 
rious organs or tissues of the body. 

That as regards the amount of 
carbonic acid and organic matter, 
sewer air contains very seldom 

ore, and usually less, than the 
air of dwelling-rooms. 

That there is nothing, so far as 
known, in the chemical composi- 
tion of the air to account in any 
way for the popular conception that 

is the cause of any disease 

That itis conceivable that it may 
contain some highly poisonous 
chemical substance of an alkaloidal 
or unknown character, in so small 
an amount that we are unable t 
detect it, but yet in sufficientamount 
to produce an effect on the general 
vitality 

When it was shown that the 


ascribed potency of sewer air fo1 
the production of disease could not 
be explained by its chemical com- 
position, it was :.ssumed that be- 
cause sewage contained vast num- 
bers of micro-organisms, twenty- 
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IDEAS REGARDING IT. 
nine million to one hundred and 
fifty million per liquid ounce, the 
air over the sewage must contain 
a very large number of tliese lowest 
forms of life; and, further, because 
among the one hundred and fifty 
million of these organisms there 
might be found certain bacteria 
which were known to be the cause 
of specific diseases, sewer air must 
also contain pathogenic germs 

Let us for a moment consider 
one or two facts concerning these 
microscopic forms of life. As fa 
as regards the action upon them of 
mechanical force, they can be com- 
pared to fine dust. If the decom- 
posing matter is perfectly dry, 
these micro-organisms, which ar 
themselves the cause of the decom- 
position, will, like dust, be lifted 
up into the surrounding air by an) 
and every current of air. But as 
soon as the current or motion of 
the air ceases, they will fall and 
be deposited on any solid surface 
Thus the air of a room may contain 
on the average twenty to thirty to 
each cubic foot, butif the air of th: 
room be set in motion by two or 
three persons passing rapidly) 
through it, the micro-organisms 
which are on the walls, furniture 
carpet, will be brought into the a 
and the number to the cubic foot 
may reach into the thousands 
But in avery short time after the 
motion of the air ceases, the art 
again deposited on the walls, f 
lture, carpet, and the air contains 
the same number as befor 

The rapidity with which the 
fall out of the air is shown by a 
ing series of experime nts made at 
Kensington Museum in England 
where it was found that when 
cubie foot of air contained ten o1 
ganisms, 279 fell down from the air 


above and were deposited on each 
square surface of the ground pet 
minute. 
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MACADAM 


If, on the other hand, the decom- 
posing matter is not dry, but wet, 
as is the case in sewage, what takes 
place? Wet dust or mud does not 
leave the surface of the ground 
under ordinary circumstances. If 
a mudpuddle is violently agitated 
by stirring it with a stick, or by 
throwing a stone into it, small par- 
ticles of wet dust are sent into the 
surrounding air, but fall again al- 
most immediately to the ground; so 
if a liquid containing millions of 
micro-organisms remains quiet, 
these organisms remain in the li- 
quid. If a liquid is put into such 
violent motion that it is converted 
into spray, the organisms are 
brought into the air, but they, like 
wet dust, fall back again almost 
immediately. In experiments 
where sewage has been converted 
into fine spray, it has been found 
that the micro-organisms have 
fallen to the ground within a dis- 
tance of sixty yards from the place 
where they were sent into the air 
If, as | have stated, these micro- 
organisms can be compared, as re- 
gards their movement in the air, 
to fine dust, it would seem as im- 
probable that they could, by any 
agitation or movement that ordi- 
narily takes place in sewers, leave 
the sewage and remain in the sewer 
air, as that wet dust or mud should 
be found floating in the atmosphere. 
Consequently, sewer air should be 
free from bacteria. Theory, how- 
ever, is one thing, and facts an- 
other. What are the facts in the 
case? Numerous experiments have 
shown us that sewer air does con- 
tain micro-organisms, principally 
of two kinds—known as moulds 
and bacteria—but that the number 
per cubic foot is very small. 

How can this be explained’ 
Strange as it may at first appear, 
the explanation is that these germs 
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come not from the sewage, but 
from the air of the streets 

This statement seems so improb- 
able that it may be well to state 
a few of the facts upon which it is 
based. 

First. The average number of 
micro-organisms In sewer air is less 
than in the air of the streets over 
the sewers. ‘Twenty-five, for in- 
stance, in one cubic foot of sewer 
air, when there were forty-five in 
one cubic foot of the outside air. 

Second. The number increases 
in the sewer air with the efficiency 
of ventilation. The more street air 
that enters the sewer, the greater 
the number of bacteria. 

Third. The average proportion 
of the moulds to the bacteria in the 
sewer air is very nearly the same 
as it isin the air of the streets. Ii 
the micro-organisms had a different 
origin in the two cases, there is the 
smallest possible chance that thi 
ratio between the moulds and the 
bacteria should remain the same 

Fourth. The state of foulness of 
a sewer has no effect in increasing 
the number of organisms in the 
air. Or, in other words, the same 
number are found in the air of the 
sewer when very dilute sewage, 01 
rain water, passes through the 
sewer, as are found when the most 
decomposible matter is passing 
through it. This also seems im- 
possible if the germs came fron 
the sewage. 

These facts are certainly ver 
strong evidence in favor of the 
view that the organisms come from 
the outside air, and not from thx 
sewage, and have done much t 
modify earlier views; so that the 
more conservative of those who art 
inclined to the belief in a causal 
relation between the air of sewers 
and pathological conditions are 
gradually coming to the opinion 
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that this air is not directly con- 
cerned in the production of disease, 
but that its continuous respiration 
in some way interferes with the 
normal vital resistance of the tis- 
sues, and thus renders them more 
susceptible to infections to which 
they may be exposed. To sustain 
this view there is a certain amount 
of evidence, although direct experi- 
ment has not as yet given a posi- 
tive answer. In the first place, 
sewer air may be considered as vi- 
tiated air. That is, though it does 
not contain any poisonous gas as 
far as we know, still it does contain 
a little less oxygen and a little 
more carbonic acid than pure air. 
The amount of oxygen in pure air is 
about twenty-one per cent. by vol- 
ume. ‘The air of sewers, from ex- 
periments made at Paris, may be 
considered as to contain on the 


average only about seventeen-and- 


a-half per cent. This is not a 
great difference, yet if one breathes 
continually such air, about nine- 
tenths of a pound less of oxygen 
would be taken into the lungs each 
day, and this, with the slight in- 
crease in the amount of carbonic 
acid (sewage air containing about 
two-tenths of one per cent. more 
than pure air), might possibly in 
time have effects which can not 
easily be foretold. 

Secondly, we all know the effects 
of remaining a long time in a badly 
ventilated room. The slight head- 
ache, dizziness, and i: certaiu cases 
nausea, we know do not come from 
the increase in the amount of car- 
bonic acid in the room, for it has 
been shown by direct experiment 
that persons suffer no such symp- 
toms from breathing for a number 
of hours consecutively pure air to 
which atleast four times the amount 
of carbonic acid has been added 
than that found in the worst venti- 
lated rooms. The exact cause of 


the symptoms experienced in badly 
ventilated rooms has never 
discovered, though it is believed 
they are the effect of something, 
we know not what, given off with 
our breath. In the same way, 
there may be in sewer gas 
thing, we know not yet what, which 
even in the most minute quantities, 
when continually taken into the 
system, lowers the general vitality 
The few experiments that have 
been thus far made, are also rather 
in favor of this view, though, as | 
have stated, they are not at all con- 
clusive. The most important are 
of Alessi, an Italian; and 
Abbot, of the University of Penn- 
sylvania. The former’s 
tions led him to the belief that ani- 
mals not normally open to infec- 
tion by bacilli of typhoid fever be- 
came so after varying periods of 
exposure to the air of cesspools, 
and that the susceptibility was the 
highest during the first two weeks 
of exposure. After this period the 
animals seemed gradually to gain a 
tolerance, and seemed less suscep- 
tible to infection. ‘This may ex- 
plain the healthiness of men who 
work in sewers. 

Abbott confined guinea pigs and 
rabbits in glass cages, so arranged 
that the only air they received was 
that which bubbled up through de- 
composing animal matter. His ex- 
periments do not seem to confirm 
the observations of Alessi, but did 
seem to indicate that the continu- 
ous breathing of this gas, and of 
this gas alone, for twenty-seven 
days, had a certain effect on the 
kidneys of the animals, all the 
other tissues and organs appearing 
perfectly normal; and even regard- 
ing the action on the kidneys, he 
felt that further observation on a 
new lot of animals would be neces- 
sary before a definite conclusion 
could be drawn. He concludes his 
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article on his observations in the 
following words: ‘‘If the results of 
experiments made inthis way upon 
animals areof any value in demon- 
strating the positive or negative 
effect of air saturated with gaseous 
products of decomposition, it does 
not seem reasonable, from these 
studies, to suppose the air of a 
sewer or cesspool, in the enormous 
dilutions that exist, when it reaches 
an individual in a house to which 
it has access can be of much im- 
portance in either the direct pro- 
duction of disease conditions or 
alone influencing the vital powers 
of resistance of the individual who 
inhales it.’’ 

[ have tried, so far, to give to 
you the present state of knowledge 
regarding the composition and 
effect of sewer air; but allowing for 
a moment that the scientific view is 
all wrong, and that the very worst 
that has ever been claimed for sewer 
gas is true, I wish to consider fora 
moment the probability of the gas 
passing from the sewer into the air 
of dwelling rooms. 

We are led to believe, through 
some of the teachings on this sub- 
ject, that the air of sewers exists 
under a pressure, and that this 
pressure forces it into the houses 
connected with the sewer. A mo- 
ment’s consideration wiil show 
that this can hardly be the case. 
The large street sewer pipes are 
made of porous material, through 
which water can pass, as is shown 
by the fact that in laying a sewer 
through low, damp land, the land 
itself is drained and becomes dryer. 
Water being thus able to pass 
through these pipes, gases can eas- 
ily do so, and consequently, only 
under exceptional circumstances 
can the air be under any pressure 
in the pipes. 

Professor Chandler, in a lecture 
before the New York Trade School 


Plumbing Class, expresses himself 
on this point as follows: ‘‘The 
common idea that the gas in our 
sewers exerts a pressure to get out 
is afallacy. I have yet to find a 
case to prove it. I some time ago 
had a lot of pressure gauges made 
which were distributed among the 
students with instructions to apply 
them wherever they could, but 
there has as yet been no case of 
pressure reported.’’ A number of 
chemists have tried to obtain sewer 
air in their laboratories for pur- 
poses of experiment, by connect- 
ing a small pipe with the main 
sewer, thinking that then by 
merely turning a stopcock an un- 
limited supply of sewer air can be 
obtained. 

Such is not the case, however 
To obtain sewer air a pump must 
be attachod to the pipe and the 
sewer air be pumped out of the 
sewer. Currents of air, of course, 
exist in sewers, but these are more 
often away from the house than to- 
wards it. Thus, for instance, in a 
series of experiments made at 
Wimbledon, England, and contin- 
ing for 358 days, it was found that 
on 275 days the air-current was 
away from the house; on 88 days 
towards the house; and on 97 days 
no current of air could be detected. 

In the light of these facts, it is 
difficult to maintain that sewer air 
can pass from tlhe main sewer into 
the small lateral branches, then 
through the soil pipes up to the 
still smaller pipes, and at last force 
its way out through the small pin- 
holes left by the careless plumber. 
| do not deny that a certain amount 
of gas may come into a room 
through a faulty trap, or an open 
pipe, but this gas comes not from 
the street sewer, but from the de- 
composing matter in the pipes of 
the house. 

To sum up the whole subject ina 
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few words, it seems to me that the 
danger I I Se Wwe vas has been 
greatly ver-estimated; that there 
ur s showing that it 
conta sany poisonous gas; that the 
lew t does contain come 


not fi the sewage, but from the 
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almost inconceivable how any 
amount of the sewer air could be 
forced from the main sewer into the 
alr of dwelling-rooms. 

I do not wish to 
be understood as advising a neglect 
of the 


[In conclusion, 


laws of cleanliness, or as 
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plumbing; only as taking the posi- 
tion that sewer gas can not, onany 
scientific ground, be held to be the 
great criminal of the modern city 
house,and that possibly in its place 
we must put that which is usually 
considered harmless, illuminating 
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STREETS 


\ fair conclusion to be drawn 
from the discussion is, that with 
heavy trafhe the thick pavement 
is demanded, for the wear upon the 
surface is too rapid to allow for de- 
lays in repair of thin pavements, so 
that such pavements are liable to 
break through and be destroyed so 
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MACADAM 


that reconstruction is necessary 
With light traffic, one speaker 
claims that the wear will be less 
rapid on a thin pavement, because 
the elastic subgrade prevents the 
crushing of the stone in the wear- 
ing surface, which may occur if the 
foundation is hard and solid. 

A thin pavement must be thor- 
oughly packed and made water- 
tight so that the subgrade will 
not be softened by rain, and 
the road bed must be thoroughly 
lrained, otherwise the subgrade 
may give way under a load suffi- 

ently to permit the breaking of 
the macadam layer, an accident 
which usually destroys the pave- 
ment at the point where it occurs 
and requires reconstruction No 
macadam pavement, however, is 
properly built in which thorough 
drainage is not the first considera- 
tion. Every macadam street re- 
quires constant attention for re- 
pairs, and is most economical when 
kept in uniformly good condition 

Many figures of cost are given 
by those participating in the dis- 
ussion, some of which will be 
given with such statements regard- 
ing conditions as are obtainable. 
In Massachusetts the state high- 
wavy commission has constructed 
223 miles of road, fifteen feet wide, 
with gravel shoulders three feet 


wide on each side, including grad- 


ing, draining, special foundations 
when necessary, culverts, fencing, 
and all other expenses, at an aver- 
age cost of $10,300 a mile. The 
thickness of gravel, or telford, or 
macadam, or whatever combination 
was used, is about twelve inches. 
Grading averaged $1,250 a mile 
and varied from zero to $15,000 a 
mile. The sides of the roads were 
finished out twenty-four to twenty- 
six feet wide. 

In New Jersey thin roads have 
been built, the average cost vary- 


FOR STREETS. 8] 


ing from about $9,000 a mile, the 
first year of the action of the pres- 
ent law, to $4,000 a mile in IS98 
Roads ten feet wide and eight 
inches deep have been built for 
$3,000 a mile. The average cost of 
road built in 1897 ranged from fifty 
to sixty cents a square yard ly 
the upper portions of the state, 
roads four and six inches deep are 
built at cost ranging from twent 

to forty-five cents a square yal | 

(Jueens county, much of wh 
is now included in Greater New 
York, has many miles of macadai 
road elght inches thick in the cent 
and six inches at the sides which are 
very durable and are kept in the 
best condition by’a system whic] 
places a section of about twelve 
miles in charge ofa foremanand two 
to four men who are constantly 
employed In repairing and cleaning 
up the roadway and looking afte: 
the drainage. 

Still cheaper roads with only tw 
or three inches of gravel or fine 
broken stone are described as co! 
structed, without grading, for #800 
to $1,700 a mile. ‘These were f 
comparatively temporary purpos 
where the present traffic is ver) 
light. 

In all these cases but the last 
great emphasis is laid on the value 
of very thorough rolling, the time 
spent in rolling being usually about 
twenty to twenty-four hours fo 
each one thousand square yards 

Much of the discussion can be 
applied to the streets in villages 
and small cities, except the busi 
ness and main traveled streets, and 
to outlying districts in large 
cities. The particular question fo 
discussion is that of width of road- 
way. Many towns throw the whole 
width allowed for street, except 
narrow sidewalks and a row of 
trees, into the roadway, and im- 
provement of the roadway by hard 
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pavements is delayed by the sup- 
posed necessity of paving the en- 
tire width, and the consequent pro- 
hibitive cost. Less than thirty 
feet is sufficient width for streets 
with light trafic, and the added 
width of lawns will materially im- 
prove the appearance of the street, 
as well as diminish the cost of the 


pavements On very many streets 
the widtl of the gutters can be 
taken off the width of the street, 
and if properly graded, and the 
gradient of the street is low, the 
sod of the lawn can be run down 
into the gutter and out to meet the 
macad Where this is possible, 
it will be necessary to pave the gut- 
ter with stone or macadam where- 
ever there ls : probab lity of horses 
standing ,1n front of entrances 
to houses, each side T hitching- 
posts, and the like Streets with 
more trath ind streets where much 
water gathers the slope is steep, 
will 1 e more careful construc- 
tion of itters, and frequently one 
or tw vs of flat stone in the bot- 
tom a some sort oF gutter may 

Ind ties are in general well 
Sup] with gravel or broken 
stone isonable prices and have 
lone to improve their streets 
In this v [illinois is not so for- 


Che proposition thatordinary vit- 
rified « pipes, similartothose now 
comm«< ised for sewer construc- 


tion can be readily substituted, 
with great advantage and economy, 


for wrought and cast-iron pipe for 
gas mains, appears, if not when 


tunate, and the supposed necessity 
of atwelve-inch macadam, or more, 
and of aforty- or fifty-foot pave- 
ment, combined with the relatively 
high cost of stone and good gravel, 
has delayed the improvement of 
many streets until the value of the 
property warrants a brick pave- 
ment Experience with a _ few 
poorly constructed pavements, not 
properly cared for, has developed a 
prejudice against macadam, which 
it is hard to overcome by argument. 
lf the experiment with tarred mac- 
adam which the city of Hamilton, 
Ontario, is trying is successful, 
this may be different enough to in- 
duce the trial of the new method. 
A twelve-inch pavement is laid for 
76 cents a square yard, the first six 
inches being ordinary macadam or 
telford, the next four inches 2-inch 
stone tarred, and the top of three- 
fourth-inch of ‘fine gravel or quar- 
ry screenings tarred. ‘The stoneis 
heated to dryit and the tar is added 
in the proportions of eight gallons 
to the cubic yard of the coarser 
stone and 10 to 12 gallons of the 
finer stone Each layer is thor- 
oughly rolled and a top dressing of 
screenings is then put on to be 
worked in by the traffic. Lightly 
traveled streets may reduce the 
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DOF IRON FOR GAS MAINS.* 


( thus. Oh (ras 


first presented, then upon due in- 
vestigation, to be entirely correct. 
W hile its correctness can notas yet 
be proven by the citation of any ex- 
amples of the successful use of vit- 
rified pipes for gas mains, because 
such pipes have not as yet, to our 


*From an address before Western Gas Association at meeting in Milwaukee in June, 
- 
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INDIANA SOLDIERS’ AND SAILORS’ MONUMENT 


DIMENSIONS Diameter of Plaza surrounding Monument, 342 ft. 7 in.; diameter of Terra 


110 ft.; height of Terrace, 11 ft.; Monument Foundation, 69x53 ft.; depth of Foundation. -30 ft 
height of Monument. including Foundation, 314 ft. 6 in.; height of Monument from street level! t 
top of Statue, 284 ft 6in.; height of Victory Statue, 38 ft.; Shaft at top, 13 ft. 3 in Balcony, 16 ft 
The Balcony is 2282 ft. above the earth. to be reached by an electric elevator, or by stairway. con 


sisting of 32 flights of 324 steps. On the east and west sides are colossal groups sculptured in stone 
representing War and Peace. while upon subordinate pedestals, occupying positions on the plaza 
are bronze statues of Gov. Morton, Gov. Whitcomb, Gen. William Henry Harrison, Gen. Georg: 
Rogers Clark. On the east and west sides of Terrace there are large and magnificent cascades 
and there isin the crypt a complete power, light and water plant exclusively for the monument 
Architect, Bruno Schmitz, Berlin, Germany 
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sat the Ohio State University, 


made some careful determi- 
ynsof the tensile strength of vit- 
He found that ordi- 
6-inch, vitri- 
re-clay sewer-pipes, with walls 
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VITRIFIED CLAY PIPE 


ternal hydraulic pressure of from 
90 to 120 pounds per square inch; 
while 6-inch vitrified shale pipes 
withstood from 140 to 180 pounds, 
one piece not bursting even at the 
latter pressure. Twelve-inch, vit- 
rified shale pipe, with walls 1 
inches thick, have withstood an in- 
ternal pressure of 220 pounds A 
foot length of 4-inch vitrified 
fire-clay pipe, selected at random, 
with walls “2 inch thick, was sup- 
ported at both ends, and a weight 
of 2,800 pounds was suspended 
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Action.—Vitritied clay pipes are 
not in the least degree liable to in- 
jury from electrolysis; whereas, as 
is well known, the electrolysis of 
iron pipes has become a most si 


ous matter. 
5. Slight Susceptibi ifut ( 
—The relatively 


ry F 
1‘ pera ure. 


high co-efficient of expansion I 
iron constitutes a serious objection 
to the use of this material for vas 
mains. Iron mains frequently 
break, and their joints generall) 


account of the excess Ve 


leak, on 





SOUTH MERIDIAN STREET 


from the middle of the pipe befor 
it broke. Vitrified clay pipe may 
be brittle, as are also cast-iron pipe, 
and like them can be easily broken 
by a sharp blow, such as they would 
receive when in use as gas 
mains; but they are extremely 
strong and do not readily break un- 
der a steady strain, such as they 
might be subjected to when buried 
in the earth. The difference be- 
tween them and cast-iron pipe in 


hever 


this particular is not great, and the 
advantage is only slightly on the 


side of the cast-iron. 


1. Nonsusce ptibility to Elect rolytic 


INDIANAPOLIS 


WHOLESALE DISTRIC! 
expansion and contrac ion 
pipe, due to changes of tempera 
ture. On the other hand, theexpai 
sion and contraction of vitrified clay 
pipes, buried to the usual de ptl s 
of gas mains, would be very slight 
indeed, and in fact practi lly 
The following is a table of the co 
efficients of expansion of tl m 
terials named 
Steel 0000068 
Cast-iron HOODOO 
Glass 00000389 
Fire brick 000002 
Common brick 0000009 
Although the co-efficient of ex- 
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pansion of vitrified clay has appar- 
ently never been determined, it is 
safe to assume that, inasmuch as it 
partakes more nearly of the nature 
of common brick than of glass, its 
co-efficient of expansion is no higher 
than the average of the co-efficients 
of these two materials, or say only 
one third that of east-iron. Sub- 
stantially this view is held by Prof. 
()rton . : 

The practical and economic ad- 
vantage that vitrified clay gas mains 
would have over iron in this par- 
ticular need not be dwelt upon here. 

6 Von-P ty —Vitrified clay 
pipes are, except possibly at enor- 
mous pressures, absolutely imper- 
vious to gas, while cast-iron pipes 
are more or less porous at ordinary 
gas pressures The vitrified clay 
pipes s ibiected by Prof. Orton to 
180 pounds of internal hydraulic 
pressure showed no trace whatever 


Or sweating 
7 j\daptability to the Maki 
\ ( f Y the Use 
Sp » | Nmall Atari iary 
Dist fing Pipe Wrought Iron 


It is probable that a successful 
method of tapping vitrified clay 


lains ‘services, and of connect- 
o the services to the mains, would 
soon be forthcoming; but in laying 
new mains, espe lally the smaller 
sizes. it would probably be best to 
lace a tee special in the line in 
of each building lot, with a 


small side opening, pointing up- 


wards, to receive the service pipe 
when needed and to remain plugged 
intil ther Such specials for 4- 
inch, 6-inch and 8-inch pipe would 

st y about 18, 27 and 40 cents 
eacl espectively, and larger sizes 


proportion Chey would not, 
therefore, appreciably increase the 
total cost of the main, and theslight 
ncrease would not exceed the cost of 
tapping an iron main for an equal 
number of services But it may be 


found or considered preferable, for 
the larger sized mains particularly, 
to place such specials long dis- 
tances apart, say at street intersec- 
tions only, and connect them with 
a small, say 2-inch wrought iron 
pipe, placed a short distance and 
immediately above the clay pipe, 
and from which the various services 
would be taken. 

All things considered, there 
really seems to be no reason why 
vitrified clay pipes can not be used, 
with satisfaction and great econ- 
omy, for gas mains. There would 
appear to be no difficulty in mak- 
ing good, tight joints with cement, 
as the bowls can be made exactly 
like those of cast-iron gas pipe, 
with plenty of strength to with- 
stand the caulking in of the jute 
or other packing. We all know of 
gas plants whose cast-iron mains 
are laid with cement joints that do 
not break nor leak beyond the 
normal rate; cement joints can 
surely be successfully used on pipe 
of similar shape to the iron, and 
that expands and contracts only 
one-third as much. 

Of course the vitrified clay pipe 
must be selected and laid with care, 
but not more carefully, as it seems 
to me, than cast-iron pipe, which 
is almost as nearly non-elastic, and 
which needs a firm and solid bear- 
ing throughout its entire length. 
The bottom of the trench should be 
scooped out to conform to the shape 
of the clay pipe, the earth should 
be thoroughly tamped around it, 
and a thin plank should be prefer- 
ably laid over it to protect it from 
puncture by picks, etc. Lay the 
vitrified pipe as carefully as you 
lay the cast-iron, and the breakage 
due to settlements will be no greater, 
while that glue to expansion and 
contraction will be less, as will also 
be the leakage. It may be found 
best also to use ‘‘ring’’ pipe with- 
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out sockets, and employ a _ panta- 
clinal, pitch, or other flexible joint. 
In any event, possibilities for the 
reduction of the construction 


MUNCIPAL OWNERSH] 


By John B. Heim, Supt City 


It has been demonstrated that 
water-works plants can be conducted 
successfully for the benefit of the 
public, but it all depends upon the 
management. ‘The objection raised 
against muncipal ownership has 
been politics, and justly so. If 
politics enter into the management, 
it meanscontinuous change in heads 
of departments, with natural con- 
of the changes in the 
subordinates. Under such condi- 
tions, the plant becomes expensive, 
the interest in success islost. The 
only interest taken is to lay plans 
to remain in office, the sinecure 
being the uppermost thought. No 
well regulated and successful estab- 
lishment changes its manager 
annually semi-annually. It 
would bring chaos and ultimate 
failure. There certainly is no dif- 
ference in thecaseofa municipality 
that makes these annual and semi- 
annual changes, with the exception 
ofa larger pocket-book to rely upon, 
the taxpayers being obliged to con- 
tinuously meet the obligations. 

[ could name you cities that at 
one time stood foremost amongst 
the water-works plants of these 
\'nited States, which now, on 
count of politics, rank third, fourth 
and less. Where the tendency 
of a city is to purchase the works 
from a private company, or to con- 
struct and own its water-works 


sequences 


or 


ac- 


plant, the first course to pursue is 
to pass ordinances and rules by 
which the management is placed 


accounts of gas companies by the 
use of vitrified clay pipes instead of 
iron for gas mains seem too great 
and promising to be despised. 
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Wate r Works, Madison, Wis 


under aboard of water commission- 
ers, to take full charge of the plant, 
the mayor to be an ex-officio mem- 
ber of the board, and the common 
council to have a member ex-officio 
to represent its body. This would 
keep the works more or less free 
from politics, with. less liability in 
the change of the management 

As an illustration, I will give 
you our results at Madison, Wis- 
consin. In May, 1881, a private 
water company asked for a fran- 
chise for the term of twenty years 
They offered to lay eleven and a 
half miles of mains; ten hydrants 
to the mile; the hydrant rental to | 
for the first one hundred hydrants 
at $82.50 each; after the first one 
hundred, #50 for each additional 
hydrant, purchasable in five, ten 
and twenty years, by giving notice 
one year in advance; price to be 
fixed bya commission of three dis- 
interested parties with six per cent 
added. Their estimate price of 
construction was given at $126,000 
Our charter limit on the 
valuation was $81,000 We had 
the sum of $19,000 in the sinking 
fund, which was made available by 
an act of the legislature 

This company, finding that there 
might not be such easy sailing, 
withdrew, making room for anothe1 
company that called for a fran- 
chise. The common council inves- 
tigated all matters in connection 
with such alarge undertaking, and 
came to the conclusion that it would 
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‘onstructed well is shown by the 
epairs. The costof repairs amount- 
d to only $7,350.70 in sixteen 
rs With the permission that 
city could use the $19,000 
vailable in the sinking fund, the 
was only required to borrow 
$76,000 at 5 per cent This in- 
tedness has gradually decreased 

to $8,000, and would have 


wiped out several years ago, 


a 100 





( 
ne 


AL 
( 


had not the wate department come 

the rescue of the general and 
school fund But in twenty years 
the original indebtedness will be 
\ iped out as agreed 

The total cost of construction at 
the end of the sixteenth year, Sep- 
tember 30, 1898, was $326,893.27. 
This includes ten artesian wells, 
which cost $37,241.82. A lake 
connection, | estimate, would not 
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have cost over $10,000; thirteen 
miles of lead service pipes laid free 
to the curb at a cost of $35,762.80; 
2,269 water meters, free to the tak- 
ers, including the connecting of 
the meters free, the first two years 
of the adoption of the general 
system at a $40,- 
165.45; an electric light plant for 
the pumping station at a 
$587.10, and two new boilers at a 
cost of $3,675. Deducting the 
first three items, which a company 
rarely furnishes, would mean our 
ynstruction cost only $223,723.82 
Our total receipts from water rents 
and permits were $240,800.70; cost 
f operation, which is always more 
a city than by a private com- 
pany, $149,464.61, giving our city 
net receipts of $91,336.09. This 
amount was turned over to the con- 
struction fund, and brings with it 
lower water rent than by a pri 
ite company, and the construc- 
n item is reduced to $132,387.73 
[lad our city allowed a_ private 
mpany to construct and own the 
vater-works, the city would have 
id under the. franchise and 
igreement for hydrant rental the 


meter cost of 


cost of 


past sixteen years, $246.225, 
which, with five per cent. added, 
$12,721.95, would have amounted 


»a sum total of $258,946.95, with 
no water to collect or other 
resources at command to cover this 
amount. We would have had no 
free water, with the exception of 
18,000,000 gallons per year, under 
the franchise for churches, schools, 
public buildings and _ fountains, 
whereas, we furnished last year, as 
near as we can estimate by the 
counters at the pumps, including 
above mentioned 18,000,000 
128,164,000 


rents 


the 


gallons, gallons for 


street sprinkling, water motors in 
churches and schools, sewer flush 
flushing of sewers, gutters, 
If we deduct the $132,387.73 


tanks, 


etc. 


as the construction item from the 
hydrant reutal of $246,225, not 
considering the five per cent., it 
shows a gain of $115,837.77 in fa- 
vor of the city, aside from the city 
being the owner of the plant, with 
a continuous gain for the city Tron 
On the other hand 


$246,- 


year to year. 
the city would be 
225, and an 

vear to year 
1882-83, 


minus 

increase of the 
The hydrant 
would 


sane 
Irom 


rental in have 


been £10,000, and ID 1897 QS. 
$19,750. The present year, with 
only small extensions contem 


plated, it would amount to $19 
900, whereas, construction and 
cost us in 


our 
extensions 


$5 Y66.609, 


IS9OT—YS only 
will .be about thi 
same the present year 
The city would be owner of noth- 
g, obliged to pay for everything 
not strictly mentioned in the fran 
unload this in- 


and 


ing 
chise, unable to 
creasing perpetual burden, and ou 
citizens would have to 
siderably higher water rent 

The question may be raised that 
the hydrant rental is larger tha 
cities pay as a rule. The usual 
rate of all plants, built at that 
time (1882), was $100 and over fo1 
the first one hundred hydrants 
account of high-priced materia] n 


w ihe 


pay a COl 


construction. Cast-iron pipe, 
we constructed, was, by 
tion, $44 per ton. Should we cal- 
culate even at an average hydrant 
rental of only $45 a hydrant, oul 
city would still be the gainer, with 
a yearly increase 

Our results known. Of 
overtwo hundred cities that changed 
from private to municipal owner- 
ship within the last ten years, not 
considering the new plants by the 
municipalities, a great many cities 
and villages followed in our foot- 
steps, and adopted our methods, if we 
can judge from our correspondence, 
the information we gave, and their 


compet 


became 
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results afterwards given us. Our 
advice is that cities should own 
their water-works, but, as I stated 


in the beginning, only when they 
can be placed on a business basis, 


the same as ina private plant. 

(he main essential for success is 
pure water W herever it is possible, 
avoid rivers and lakes for the sup- 
ply. Some of the states are rich in 
water-bearing rock, filled with pure 
water Most everywhere a success- 
ful artesian well can be drilled It 
drilled below the drift, 
and down to granite or traprock, 


should be 
and of not less than ten inch bore 
in diameter 

Where it can be done, our advice 
would be the direct pressure system 
Valves should be placed so that no 
more than the length of a street 
along two blocks or squares will be 

it off, to inconvenience as few 


takersas possibl _ in case of repairs. 


You do not require ten hydrants 
to the mile, as a private company 
does, placing them for the rental. 


THE QUESTION 


arles Carrol! Brown, M. Am. Soe 


ET SIGNS AND HOUSI 
NUMBERING 


the first moves of our new admin 


stratior will be naming streets and 
numbering buildings for use in free mail 
ery to w e are entitled, and we 
would like some information as to methods 
and cost F. Shutts, 
City Engin Lake Charles, La 


he easiest and cheapest way 
put up names of streets is to 


boards and 


paint the names on 
fasten these boards to the sides of 
boards should be 


tongues and grooves 


1 ’ 
houses he 


braced by 
across the grain to prevent warping. 
Gilt letters on a sanded black sur- 
face make i 
appearance and durability which 


signs of satisfactory 


Instead of 323 hydrants, which 
would have been the number with 
us under the private company’s 
franchise (ten hydrants to the 
mile), we have only 161 hydrants, 


sufficient for all purposes. Lead 
pipe services are the best and 
cheapest in the end. The water 


meter system is the only true way 
to sell water; it saves fuel, pumping, 
machinery, and secures a good sup- 
ply of water 

In 1886-7 with 980 takers, and 
no water meters, we pumped on an 
average of 715,885 gallons of water 
per day Last year with 2,473 
water takers and 2,269 meters, we 
pumped on an average of 750,730 
gallons of water per day, only 34,845 
gallons more, with 1,493 more 
takers. 

The water meters should be em- 
bodied in the construction specifi- 
cations as partof the plant. It is 
easiest and meets with the least 
objection to adopt the general 
meter system at the outset. 


DEPARTMENT. 
C. E., for MUNICIPAL ENGINEERING. 


are not very expensive, costing per- 
haps thirty or forty cents each in 
quantities, or less if names are 
short. Enameled signs were 
popular for a time, but, especially 
where there are frequent changes 

temperature, the differences in 
expansion between enamel and 
backs finally destroy the lettering, 
if the stones from the hands of the 
small boysdo not. Letters of alum- 
inum and other materials may look 
well, but fall off one by one and thus 
deface the signs. Cast-iron or 
other metal signs usually rust or 
discolor too soon. The more ex- 
pensive signs seem to be also the 
more expensive to keep in condi- 








THE QUESTION DEPARTMENT. 91 


tion. The only way to estimate 
the cost for the city is to count the 
corners requiring signs, and esti- 
mate the length of words and the ad- 
ditional cost of posts where houses 
are not located on corners. Post 
signs are not usually as durable as 
signs attached to buildings and the 
character of such signs depends on 
the manner of lighting the streets. 
(hese remarks are intended to ap- 
ply to small cities. If iron plates 
are used for gutter crossings the 


to pay the bill or to furnish the 
numbers at the low cost possible 
on contract for large amounts, giv- 
ing property-owners the privilege 
of furnishing their own numbers 
within prescribed limits of size, 
style and legibility. In such case 
the city probably furnishes the 
cheapest number possible, a gilt or 
silver figure on a black background 
on reasonably good tin, costing per- 
haps 8 to 15 cents for one to three 
figures inanumber. The property- 











PEACHTREE STREET, THE PRINCIPAL RESIDENCE STREET OF ATLANTA, 
GA. ASPHALT PAVEMENT LAID IN I1s#2. 


names of streets can be cast on 
them in raised letters at slight ex- 
pense. Where cement walks are 
laid, brass letters can be imbedded 
in the top coat and will be very 
conspicuous and attractive. 

House numbers should be large 
enough to be readilyseen. The min- 
imum size, say two and one-half 
inches in height, should be pre- 
scribed by ordinance, numbers be- 
ing made of the usual proportions, 
say two and one-half inches for 
each figure and the space between 
figures. When a wholesale num- 
bering or renumbering is under- 
taken, it is customary for the city 


owner is notified by general-publica- 
tion or by particular notice of the 
number belonging to his residence, 
and if it is not putup at a certain 
time the city lets the contract for 
putting up the numbers for the de- 
linguents and pays the bill or as- 
sesses it on the property as ordi- 
nance prescribes. Single numbers 
of aluminum, china, enamel, etc 
may be used but are ordinarily more 
expensive. Numbers painted on 
transoms are legible if the transom 
is not concealed by porch or vines. 
Omaha, Cincinnati and Indianapo 
lis have good ordinances for house 
numbering. 
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pop ilar method of number 
sto begin at a central street 
nd number each way or at the 


street, allowing one hundred 
lare oO} DIOCK. SO 


lil alWayS Q1ve 


€ iOcKS [trom tlhe 
= C i | f ( LV Ss not 
na e well t 
is nx¢ [ oO! reet fe 
i é SH 0 feet 


| € 1L0catlo 
ed Ul ease 
~ by Diagona 
Ss ed n the same 
é mber runnin 


} ha, Bloomin 


few other places 


’ li< ynns ot tots. new 
stairways requiring 

ible 1 num 

f t may be suth 


xample 24 


nd 600 is 
{ Ss .m ( 
Iie¢ sp ¢ nt 
11VIS1IONS, 2 
! mber TI the 
t stands hus 
squares Suggest 
eg Té reet Wo ild bye 
ent ( | | el and H house 


Ly-l l { vould recelve one 
ers belonging to 
rT) the location 


; 


of the rw: It is usual, how- 


evel Li put the number, as 600 
al é the first corner of the 
block with other numbers in 600 


} 


instead of the last number in the 


THE PREVENTION OF ELECTROL- 
YSIS 

As in many other cities, our water pipes 

are having a sharp touch of electrolysis 


About a year ago, the Detroit, Ypsilantic 
and Ann Arbor Electric Railroad was 
iilt through a portion of Congress street, 
and crosses the Huron river on an iron 
ridge. From the west end of the bridge, 
the ground rises about 40 feet in 300 and 
s moist clay East of the river for about 
00 feet is a nearly level gravel drift 
[The ground then rises about 35 feet in 
and is also moist clay. In this clay 
service pipes are mostly damaged, 
ere they pass under the north rail—the 
ver-house being on the east bank of the 


river,and north of the track. The elec 

rician of the road advises a connection 

tween the rail and main pipe to save the 

service. Penny-wise and pound-foolish, is 
’ ( } | V 


\ papel Harold ¢ Brown 


Lne@ a mpanying aiscusslit 
ne same appeared in the 1 


rt of the Fifth Annual Conven- 
the American Society olf 


‘ipal Improvements for 155 


lt gives the general opinion of th 
iaiS Who are experts upon 
sq 1esti It is to the eftect 
the electric railway companies 
required by law and equity to 
tect the water and gas pipes 
that the only sale Way 
hn to ao this 18 to resort 
method of returning the cur 
to th power-house, which 
keep t Irom wandering to the 
pes he double trolley system 


nded as the most feas- 
way ol doing this. Mr 
rown proposes that the current 
ugh the pipes be broken by in- 
serting sections of non-conducto1 
S h as wooden stave pipe He 
ild connect the sections of iron 
pipe, between the insulating sec- 
tions of wooden pipe, with a station 
where the electric condition of the 
pipe can be tested readily and fre- 
juently, and break up the sections 
still more if the first trial is not 
sufficient. The trouble mentioned 
in the question seems to be the 
greatest where the conductivity of 
the soil is greatest, a condition for 
which Mr. Brown’s suggestion is 
particularly made. Connection be- 
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tween dynamo and main pipe is 
sometimes resorted to, but is sel- 
dom even reasonably satisfactory, 
especially when the soil is a more 
than usually good conductor. This 
s on account of the difficulty of 
making a good connection of wire 
with pipe and of too small con- 


COMMENT ON Cl 


Water Meters One objection to the 
as Waste 
Preventers. general introduction of 
water meters on private house con 
nections has been in the fear thatthe 
water meters in ordinary use wer: 
mechanically so perfect that 
ey would register the slight flow 
that would result from small leaks, 
so that the meters would not afford 
the desired check upon defective 
plumbing, especially after the met- 
er had been subject to some wear 
\ number of experiments have 
een made upon this line in recent 
years which have removed much of 
this doubt. Mr. E. Kuichling, of 
Rochester, N. Y., presents the re- 
sults of some of his examinations, 
which show that with very few ex- 
ceptions small meters will measure 
within about ten per cent. A flow 
f from nine to forty gallons an 
hour of clean water, in three or 
four cases the percentage of error 
is eleven to nineteen and in one 
case it is twenty-nine. In three 
cases defects in the workmanship 
caused meters to refuse to register 
less than fifteen, twenty-five and 
forty-one gallons an hour, respect- 


ively. The meters had been in sery- 
ice from ten to sixteen years, ex- 


ductivity of wire. Whatever the 
railroad company may do to pro- 
tect the pipe, the water-works 
should arrange for frequent easy 
tests of the electric condition of 
the pipe. This is easily done it 
this ease, for the trouble seems to 
be confined to one or two points 


RRENT TOPICS. 


ept about five, which had been 
ise from one to four years Mi 
John W. Hill has made tests 


new meters, and comparative tests 


at ditferent periods du hig tests 


lasting several months, which show 
that with. but one exception 
meters tested would register a flow 
of about five gallons an hour, w 
less than fifteen per cent. of er! 
These results demonstrate the pos 
sibilities of thesmall meterasa wast 
detector. Mr. Hill’s paper and the 
discussion may be found in the 
Transactions of the American 8S 
ciety of Civil Kngineers, Volume 
X LI 

With this doubt of the accurac' 
f the measurement of small flow 
removed, the next question pre- 
senting itself for discussion is that 
of the economy of adopting the 
meter system. 

Practical questions of local con- 
ditions must enter. It is a fa 
that in small systems the amount 
of water to be pumped has been 
decreased materially, thus reduc- 
ing the cost of maintaining the 
works and increasing the net rev- 
enue from the system while, at the 
same time, the cost to water-takers 
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has been reduced much more than 
the cost of meters. Whether this 
will be true in any particular case 
can be estimated in advance after a 
careful study of the local condi- 
tions. Enough examples are now 
to be found to show that the prob- 
abilities are very much in favor of 
a saving to both water system and 
water,users. 

A comparison between the cost 
of furnishing the amount of water 


ices may reduce the waste so much 
that the 
system are postponed for several 


such enlargements of 
years. 

A standard argument for meter- 
ing all services, which is always 
the 
payments for water service by re- 


correct, is the equalizing of 


quiring each consumer to pay for 


his own benefits. Without meters 


the citizen who uses water legiti- 


mately must pay, perhaps, ten 

















+ aware 

STREET BRIDGE, 
estimated to be wasted and the 
interest on cost of meters, repair, 
replacing, and extra cost of ac- 
counting will frequently deter- 
mine the economy of the meter 
system without further search. 


In all cases there will come a time 
when the limit of capacity of the 
system is nearly reached, and the 
additional cost of procuring new 
machinery, putting in larger mains 
and obtaining a new supply must 


be considered. Meters on all serv- 


ASPHALT SURFACE ON BITUMINOUS CONCRETE 
BINGHAMTON, N .Y 


ON FERRY 


times the proper amount to make 
up for the wanton waste of others. 
this 


cited in large numbers. 


Actual examples of can be 





The city engineer of 
Danville, Ill., Mr. 
Charles Cottingham, has prepared 
a series of maps for his city, show- 


City Maps. 


ing the public improvements, the 
plan of which is so good that it may 
well be followed by other cities of 


similar size. An accurate map of 











AMERICAN SOCIETY 


CIVIL 


the city was prepared on a scale of 
300 feet to the this 


map a tracing was made whence 


inch From 


prints with black lines on a white 
vround were obtained 


On one of these prints are laid 


lown the lines of Sanitary sewers 


showing location, depth, grade, size, 


flush-tanks, inspection 


m inholes, 
Cl Another shows the 
Another 


grade 


ibes, and tees 
same data for storm sewers 
giving 


of 


flow in gutter, drail 


S wws the curbing, 
mn atl each change orad . 
ol 


eas and width between curl 


elevatl 
lirection 


Ss 


age al 
\nother shows the pavements, all 
} 


K Vi 


ere and by whom excava 


ys have been made, with tables 


ShHOoWw!II go make of brick used, me thod 
1 date of construction and cost 
square yard. Another gives 
nformation about sidewalks 
iother gives the house numbers 


tted and used Another shows 
ation and size of water mains and 

nydrants. 
Copies of these maps mounted 
n spring rollers, in dust 


nder lock, 


mayor s 


ITcase u are 1n the 


S othce, othee, 
provided for othe 


es 1f necessary Copies ot the 


st map mentioned are furnishe 
each fire engine or hose housé 
lhe maps are small enough to be 





andled convenientlyeand show th: 
nformation clearly, 
than if the attempt were made to 
put all the information on one map 
even on a much larger scale. 
Other maps that may be require 


of 


vapor lights; 


are those the electric, gas o1 


parks and their con 





much more so 
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necting boulevards; telegraph lines 
if 


phone lines, 


especially in conduits; tel 
except the individ 
ot Surtace 


distribution; lines 


drainage, which should Le ] 


contour map trees, lf the Stl 
lawns are 1n charge of city oth als 
Such maps as these, so fs 


improvements are carried, 


} 


made very useltul tor elit 
] +. 
smaller size also. Cities m 


ver than Danville wi 


rennire n 
1 req Liie© ill 


detailed plans oI pavements, sewers 
| 

sidewalks, house numbe1 

perhaps or water mains, Dut ma 

n small enough si ale ti De 


venient to handle ean be S¢ 


vive the most general inf 
: :; ; 1 
and to serve as indexestotnes 
ntalning the detalis 
| y 
American So- in poll 
ciety Civil En the recent cn 


Con- 


the America » et 


gineers 


vention. 


Civil Engineers was most success 
lil, Dringing together the rges 
imber of members a > S 
es 1} lot , 
er collected at anengineers mee 
ney 1D this country About tv 


as many were present as atte 


the Detroit meeting last year 


for the inconvenience 
plained of, that members vy 
scattered that was imposs 
many times for -friends or 
vether, was substituted that 
sutlicient accommodations, w 
threat ned for a time to dest t 
pleasure of the conventio! \ 
the last state was worse tha 
first 

The society follows at this con 


vention a new method of 


proy idl! 
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nical sessions from experience as readily as in 
ilar to that the past The fresh and timely 
rt of the De- character of the discussions war- 
e columns last rants a continuation of the plan of 
oon sesslol the programmes presented, though 
ssion of two more short, well prepared written 


} 


is Ol] omp ita qagiscussions Ol tne questions may 


ired hese are usually hard 


\ nh were f ~ 
members { btain for the members are 
preparatiol ~ DUSY people and indica- 
Some t s are visible that their business 
idvanc : reasing, but persistent effort 
disc ISSI1O] VW ng some papers, ind the 
nat the a ngs wll be more sat Stactory 
o Ssesslo \ t many such papers, o1 
sa similar dis vithout any, than was usually the 


I two or 


f sewage and’ three heavy papers taken with no 


é ad prob- ference t timeliness the 
Iriction 1n ention re llirements 
there ius i 1 lecture I the 
parat l StI { I ey iaware €ak 
} 

i } olve luesda ning 
+ ++ , ] 1 

= be) SOLU i aqaead 

ST the eeting 


Standard 


:  F Vate WOrKS 
f ‘ c rts f 
‘ pa eS | 1) Vas rinted 
el vas St is report of the so- 
ett alia \ Wlil Come before 
bins ly hee t Toront n Oc 
r tors | < Vy ¢ ma Ooronto n cto- 


popular pla yn Members of the 


rger prepara- society can see the report in the vol- 

rr possible at- umeof proceedings. Copies of th 
I i 

h-water mark f is can be secured by any one 


ery gratily vho is interested by sending to the 


ned frequently chairman of the committee, Charles 


} 


always learns C. Brown, Bloomington, Ill. It is 








MANUFACTURE AND TESTING OF 


that the 
forms be presented for final action 


desirable best possible 
by the society, and the committee 
needs all the assistance it can get 
in criticism of the forms already 
submitted and in additions thereto 
lorms for lighting, street cleaning, 
varbage disposal and other munic1 
pal public work reports are desired 
ind the committee will be thankful 


] 
} 


experts in these lines will sul 


itforms. The matteris one which 
s of interest to all public works 
fficials and city engineers, and the 


mittee solicits correspondence 


rom all interested persons and W 1] 

send the forms thus far prepared 
vho desire them 

Manufacture A pape r on this sul 


and Testing of ject by Thomas H. W 


Cast-Iron ‘ 
Pipes. gin before the Boston so 
ety of Civil Engineers vives many 
details, 


eadily obtainable elsewhere, of the 


nteresting which are not 


methods of manufacture of cast- 


ron pipe and the reasons for de 


jects of various sorts. There is als 
discussio} oT Lileé 


nsiderable 
methods of 


testing 


pipes and pipe 
materials, and of the methods and 
esults of various methods of coat 
ng cast-iron pipes. There is not!) 
really new in the paper, but 
much data 


vives in one collection 


of practice gathered from actual 


observation and experience in the 
foundries by an engineer posted in 
the excellent specifications of the 
metropolitan water board of Mas- 
sachusetts. It is for these reasons 


of sufficient convenience and valu 


to warrant calling special attention 
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to it, interested 


It will be 


that those 
know where to find it. 


may 


found in the transactions of the so- 
ciety as published in the Journa 
{ssociation 0] Ming ee ng ow 
for May, LSO9 


vue Sven [The decision of Judg 


Foot Rule in 


Making As- Phillips, of the United 
sessments for 

Improve States District Court 
ments. the case of Fu \ 
Nes Npringfu dM , contin S 


to be a subject of interested dis 


ission, on account OT Its possi bit 


In alrect 


far-reaching importance 


assessments on the front-f 


iethod for street improvements 
] . ‘ 
is especially signincan 
nection with the ruling in the 
nited States supreme 
he case of PB l 
\ {) 
\ abstract of tl if 
1 } 
ge Phillips was ve 
ily number of M 
NEERING There are some d 


t features of the case unde! 
\lissouri statutes, but it brings thi 

t-foot rule of assessment 
ery close examinatio1 
prevails, and gt the broad ques 
yn raised by Judge Phillips 


} 


nally upheld, it will cause se: 


disturbance of present methods 
providing ior payment or st 
Di ) cr 

Lhe Missouri Statute 
1495 and 1496, R.S. 188) autho 
es the apportionment of the sts 


of paving according to the 
Toot 


without regard to the quest 


fact whether or not the v1vel 


parcel of land is benefited thereby 
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for when the tax is imposed 


council, the owner, 


r the enforcement of 
<, can not be heard to 
the cround that his 


not 1n fact benefited , 


juestion as to whether 


tL oT the costs 18 


LIMet 1 


he several lot-owners 


violative of the foul 
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